Steroid hormones, such as cortisol, testosterone and estrogen, have powerful control over human physiology, growth, and reproduction, but efforts to deploy its potential, such as with glucocorticoids, a first-line defense of inflammation, are often met with severe side effects. Unfortunately, much is unknown about the basic interaction of steroid molecules with DNA, including its receptors, activators, factors, and the gene transcription procedure. In this research article, a remarkable finding is shown for the first time, in which it is illustrated through structural analysis that the base pairings of the four DNA nucleotides, adenine with thymine (A-T) and cytosine with guanine (C-G), form perfectly the classic four ring structure of the steroid molecule, which indicates the profound result put forth in this article that steroid molecules bind directly to DNA for the purpose of gene transcription. Further, critical to a basic understanding of DNA, it is resolved here of the location of the unusual "missing" hydrogen bond of the A-T and T-A pairings, which has only two internal hydrogen bonds whereas C-G and G-C have three hydrogen bonds. It is shown that the third hydrogen bond for A-T and T-A is formed when the A-T and T-A nucleotides are coupled with corticosteroids, such as cortisol, which has an oxygen functional group that is perfectly positioned to form a hydrogen bond with the accessible oxygen-based functional group of thymine. In addition, to facilitate the binding process, it is shown that Ca 2+ ions, which are associated with the ligand binding domain of the steroid receptor prior to its association with DNA, couple the oxygen-based functional groups at each end of the steroid molecule with the PO − 4 ions of adjacent nucleotides and thus bind the steroid molecule directly to the nucleic acid. Additionally, the basis of initiating the transcription process is described in which the energy stabilization due to the binding of the ion-steroid complex to DNA is dissipated through the DNA molecule to initiate strand separation locally by increasing the length of hydrogen bonds, thus allowing RNA polymerase action. The results are further amplified by analysis of the cortisol hormone and the ligand binding domain of the glucocorticoid receptor in its interaction with the A-T nucleotide pairing.
Introduction
Steroid molecules, such as the hormones cortisol, estrogen and testosterone, have significant control over reproduction, homeostasis, as well as the growth and development of bone, muscle, and blood vessels. While the effects are diverse, each steroid hormone has the same basic chemical structure comprised of four fused rings of carbon elements, and can be grouped into two types: the corticosteroids, which are generated by the adrenal cortex; and the sex hormones, which are generated by the ovaries and the testes. Because of its powerful effects, steroids, including synthetic steroids, are a first line of consideration in developing therapies to counteract the effects of diseases, including cancer, and the impact of hormonal variations during the course of a lifetime. However, because of their wide distribution and strong impact throughout the body systems, steroids are difficult to control and thus result in significant side effects. Studies are numerous on its dysfunction [1, 2] and its influence on growth [3] , cancer [4] , neuroendocrinology [5, 6] , Alzheimers disease [7] , and Parkinson's disease [8] .
The mechanism by which steroids interact with DNA involves an intermediary association with a receptor, which is a complex structure that has multiple areas of functionality, which include the ligand binding domain (LBD), which accepts the steroid hormone, a hinge region, a DNA binding domain, and numerous co-activators and transcription factors [9, 10, 11] . According to the literature [12] , there are conflicting results on the interactivity of the receptor and the steroid hormones, and on the communication arrangements between the various apparently independent domains of the receptor in controlling the nucleotide separation of the base pairings of adenine-thymine (A-T) and cytosine-guadine (C-G) comprising DNA as required to enable and terminate gene transcription, and is thus an active area of research to address this uncertainty.
In this research article, a basic result in the molecular biology of DNA is produced. Structural analysis of the nucleotide pairings of DNA is first used to show that each base pairing comprising the nucleotide pairing of DNA possesses an inherent structure in perfect harmony with the four ring structure of steroids, indicating that steroid molecules directly bind to DNA. Further, the unusual difference of the A-T pairing, which contains only two hydrogen bonds, in comparison to the C-G pairing, which has three hydrogen bonds, is shown to be explained that there is functional group of the corticosteroids that is perfectly positioned to provide this third hydrogen bond when coupled with the A-T nucleotides. Moreover, I also show that the facilitation of this interaction between steroid molecules and DNA occurs through the association of the adjacent phosphate ions comprising DNA nucleotides with calcium ions, which are incorporated into the ligand binding domain prior to the introduction of the steroid hormone to the DNA molecule. The work is further integrated with my previous results which indicated that the molecular contamination of glucocorticoid receptors induces competitive inhibition, thus incapaciting gene transcription at nominal rates, contributing to dysfunctional physiology inducing signs and symptoms of disease [13, 14] .
Results
Quite basic results are presented in this section, which indicate that certain hormones directly bind with DNA nucleotides. Moreover, the nature of the binding introduces new roles for the components of DNA, such as ionic binding mechanisms to stabilize and coordinate the steroid hormone-DNA complex, as such binding needs to be strong, because it is a site of functionality in triggering and terminating transcription. Thus, the phosphate groups linking the DNA molecule together, also have an expanded role, as it is responsible for attracting and aligning calcium ions, which integrate the hormone and the DNA molecule together. Further, the results present an expanded role for the ligand binding domain of intracellular hormonal receptors. In addition, the location of the missing hydrogen bond of the A-T and T-A pairings is identified.
Structural Similarity of Steroid Hormones and Paired Nucleotides in DNA
A fundamental result is presented in Figure 1 , which indicates that steroid molecules and steroid hormones are structurally depicted in the bonding configuration of DNA nucleotides, and more comparative results are presented in the supplemental material. For the pairing adenine-thymine, a tracing of the bonding configuration traces out the basic four ring structure of steroid hormones, such as cortisol or testosterone, which becomes clear when the overlay is extracted and rotated to present it in the usual form of rings characterizing steroids. The same is true for the cytosine -guanine pairing, if the third hydrogen pairing is skipped. The corresponding steroid hormones that will mirror the tracing is the corticosteroids for the A-T structure, since the middle oxygen-based functional group will align with the unpaired functional group of thymine. It is noted that for a preferred orientation for thymine, with an orientation opposite to that depicted in the figure, in which the hydrogen bonds are associated with the functional group near the methyl group, the pairing of the steroid hormone also works. For the C-G pairing, the sex hormones, such as testosterone and progesterone, will be the prototype molecule that mirrors the tracing. This is because this class of hormones does not have a middle oxygen-based functional group, but it doesn't need one to achieve the binding stability in a hormonal-DNA complex.
While the tracing of the steroid hormone structure in the base pairing is remarkable, the point is that the steroid hormone bridges the adjacent phosphate groups of the DNA strands to add strength, rather than just the fluid hydrogen bonds of the DNA molecule, thereby initiating the transcription process. This is further illustrated in Figure 2 , where the third hydrogen bonding is achieved by matching functional groups of the steroid molecule and thymine, that is matching O4 at C7 to the available double bond oxygen of thymine. In addition, the end groups of the steroid molecule are in association with the phosphate pairing as indicated, and as will be shown later in this article to incorporate also a strong bond of calcium to phosphate, stronger than hydrogen bonding. In addition, hydrogen containing the adenine-thymine base pairing, an outline is drawn over the bonds linking carbon, oxygen, and nitrogen. This outline, which is colored yellow, is then extracted from the figure, and rotated. The result is the basic structure of the four ring molecule, that is a steroid Next, it is noted that there is an oxygen functional group in the middle of the adenine -thymine pairing that does not have a hydrogen bond; thus the prototype molecule for linking with this DNA pairing is the corticosteroids, such as cortisol or aldosterone, which contains an oxygen-based functional group in the middle of the molecule, that is O4 at C7, which when placed into proper position, will induce hydrogen bonding to thymine.
Moving to the next column, the nucleotide pairing of Cytosine -Guanine is indicated. The same yellow overlay is then made to link the carbon, oxygen, and nitrogen components, however, the third hydrogen bonded couple at the bottom is not traced to coordinate with the adenine-thymine base pairing. Because the three hydrogen bonds have already been achieved, thus the prototype molecule for cytosine-guanine is testosterone or progesterone, which only contain functional groups at the ends.
bonding is expected as the oxygen-based functional groups at the lateral ends of the steroid hormone molecule are in the vicinity of the phosphate structure. Moreover, it is also noted that the hydrogen bonding is maintained even in the event that thymine should flip its orientation relative to adenine, however the association is on the "back" side of the molecule.
(a) Cortisol-Thymine (b) Cortisol-Thymine Inverted Figure 2 : To further illustrate the point that the missing third hydrogen bond for the A-T pairing is contained in the middle functional group of the hormone molecule category of corticosteroids and related structures, the two insets in Figure 1 are overlaid on each other in (a). It also indicates that to get a match, the hormone, cortisol in this case, must link behind the base pairing. Also, it indicates how the end groups interact with the phosphate groups: more will be written on this interaction in the following sections. In (b), it is noted that there is an interesting symmetry in thymine, and that is the third hydrogen bond is also retained in the event that the thymine flips its orientation relative to adenine due to the single bond connection to the five carbon sugar group.
Facilitating Stability of Hormone-LBD complex through Ca 2+ Integration
In presenting the hormone to DNA, a receptor employing a ligand binding domain is nominally deployed. In Figure 3 (a), the cortisol molecule is depicted surrounding by the amino acid groups comprising the LBD, with hydrogen bonding as the mechanism to keep the unit secured. However, hydrogen bonding seems a little weak considering that the complex has to undergo potential nuclear translocation, as well as docking and gene transcription -seems a lot to ask for hydrogen bonds, especially considering that there are only four or five of them in the key complex connections. As I have noted in [13] , stability can be enhanced with the addition of calcium ions, which is also consistent with the entry of these ions in tandem with steroid hormone molecules, such as cortisol, entering the cell. With the calcium ions, the overall structure of the cortisol-Ca 2+ -LBD complex is shown in Figure 3 (b).
To evaluate the stability, the energy levels to disassociate the complex are indicated in Table 1 for the configurations of the LBD, cortisol (CORT) within the LBD, and calcium along with cortisol within the LBD complex, in an arrangement to minimize energy, hence maximize disassociation energy. For CORT-LBD, the energy of the complex is −885 kJ/mol, which is actually greater than that of the LBD itself. With the introduction of the calcium ions, a significant shift in the energy levels ensues, with CORT-Ca 2+ -LBD stabilizing by 113% to −1,888 kJ/mol. It is sensible for cortisol-LBD to be less energetically favorable than the LBD alone, as it makes it possible for cortisol to release from the LBD. With the entry of calcium to stabilize the complex, calcium also becomes a target to destabilize the complex. In this manner, a transfer of biomaterials, steroid molecules in this case, can be performed by ionic coupling, as will be shown in this study through calcium interactions with phosphate.
Structure
Energy (kJ/mol) LBD −1,083.61 CORT-LBD −885.826 CORT-Ca 2+ -LBD −1,888.51 Table 1 : The energy requirements to disassociate the structures indicates that the LBD is actually more stable than when hydrogen bonding only contains the cortisol molecule. However, with the addition of calcium ions, the complex becomes more stable than the LBD. It would seem reasonable that the LBD-cortisol complex is less stable than the LBD, because otherwise it would be hard to release cortisol from the LBD.
Electrostatic Potential of the Ion-Steroid-LBD Complex
In addition to the stability enabled by calcium ions within the cortisol-LBD complex, it also provides electrostatic potential organization, which is useful for interaction and alignment with other biomolecules. In Figure 4 (a), the electrostatic potential map for the nominal cortisol-LBD complex before calcium ions are added, and with hydrogen bonding as the only stabilizing force. It is seen that the electrostatic potential is rather arbitrary, and does not offer any directionality. However, with the introduction of calcium ions, as indicated in Figure 4 (b), whose positions are optimized to minimize energy, the directionality and positive charge of the molecule is clear. Moreover, the positive charge associated with the complex will aid in its transition from the cytosol to the nucleus, which is negatively charged.
(a) CORT-LBD (b) CORT-Ca 2+ -LBD Figure 4 : The electrostatic potential of (a) cortisol and the LBD only secured by hydrogen bonding, and (b) cortisol and the LBD with stabilization from calcium ions. Note that the electrostatic potential is concentrated at the two ends of the complex, and is positively charged.
Alignment of the Steroid Hormone with Paired DNA Nucleotides
After association with Ca 2+ ions, the steroid hormone-receptor complex is ready to proceed with interaction with the DNA molecule. After passage into the nucleoplasm, the steroid hormone-LBD receptor complex aligns through electrostatic interaction and steric effects with the DNA molecule using the phosphate groups as the alignment mechanism. Many of the phosphate groups will be hidden due to steric hinderance, or due to the interaction of the phosphate groups with hydrated magnesium elements. In Figure 5 , the approximate electrostatic potential map of the base pairings are depicted for four groups, which will be negatively charged due to the phosphate groups, and will be attracted to the positively charged steroid hormone-Ca 2+ -LBD complex. Upon alignment of the steroid hormone complex with the DNA complex, the LBD motions away from the hormone complex presentation to the DNA complex, and in this study, the cortisol molecule and A-T configuration is assessed to exemplify the discussion. forming a strong ionic bond, the result is shown in Figure 6 (a). The structural integration is noted that the steroid hormone molecule is attached laterally, bridging and strengthening the overall complex, with the hydrogen bonding still retained for A−T. The calcium ions have stabilized at the mid-way point of the phosphate groups and the lateral separation is similar to what was present with the LBD prior to integration. In Figure 6 (b) the electrostatic potential map is indicated of the combined structure, and it is noted that there is a charge normalization, and a smaller positive charge at the calcium ions is present on one side of the molecule. The lateral distance between the calcium ions is 16.733Å; the upper phosphate ions is 16.036Å; and the lower phosphate ions is 17.039Å. The energy is -7,158 kJ/mol, compared to -1,162 kJ/mol without the cortisol/Ca 2+ complex, indicating significant stabilization. To assess the stability and configuration of the Ion-Steroid-DNA complex, the attachment points for the cortisol example are analyzed. In Figure 7 (a) , the left end group is shown where the calcium ion is positioned at the mid point of adjacent phosphate groups and also interacts with the oxygen-based functional group that is attached to cortisol in Ring A, thus connecting and stabilizing the group at one side. At the mid-point, as shown in Figure 7 . It is noted that the calcium ions have stabilized at the mid-way point of the phosphate groups (shown in orange) and the lateral separation is similar to what was present with the LBD prior to integration. In (b) the electrostatic potential map is indicated of the combined structure in which a small positive charge from the calcium ions is maintained, and overall the charge is distributed at the point where the integration was made.
dependent upon the orientation of the hormone and DNA structures, including the phosphate groups. The position of the hydrogen bonding between the steroid and the thymine ranges between 2Å and 3Å in the simulations conducted, and is 2.744Å in the configuration shown, which is larger than desired for a strong hydrogen bond, but can be closed with the addition of the water molecule available from the ligand binding domain entry. The distance between the oxygen elements is 3.562Å. The distance between adjacent phosphate groups is 4.860Å at the right side and 4.734Å at the left; The distances between the cortisol functional group on the left side to the calcium, upper and lower phosphate ions, are 2.495Å, 4.216Å, and 4.513Å, respectively; and on the right side 3.137Å, 2.876 A, and 3.192Å. Before the association of the cortisol/Ca 2+ complex, the distance of the phosphate groups of left and right was 7.075Å and 7.110Å, with lateral distances of 16.883Å upper, and 17.540Å lower. This indicates a compression of the phosphate ions perpendicular to the nucleotides to accommodate the steroid molecule, creating a strong but constrained structure, which can be examined further in Figure 7 (c), the right-side end group is indicated where the second calcium ion is also positioned in the mid-point of the phosphate groups of adjacent and is also positioned in close proximity to a functional group of cortisol at the A-ring of cortisol. It is also noted that the alcohol group of cortisol, that is O1 at C1, is in hydrogen bonding with one of the phosphate groups on a row, thus adding to the integration positioning and stability of the overall complex. (c) the right end group where the second calcium ion is also positioned in the mid-point of the phosphate groups and is also in proximity to a functional group of cortisol. It is also noted that the alcohol group of cortisol is in hydrogen bonding with one of the phosphate groups.
Initiation of DNA Strand Separation
To describe the procedure by which the steroid hormones may induce DNA transcription, Figure 8 (a) indicates that DNA strands which contain a target read site for the LBD-Ca 2+ -hormone complex accept three, as depicted in the schematic, steroid hormone-Ca 2+ structures at the activation complex, which may be a TATA box and an upstream structure, such as an E-box. Immediately afterwards, if the DNA strands contain no constraints, areas of dislocation will form to either side of the complex. The reason is that significant stabilization is the result of the binding of the hormone complex. From the simulation above, it indicated that the reduction for one steroid connection was on the order of 5,996 kJ/mol; with two ionic-steroid connections, the result will be approximately twice that amount; a third ionic-steroid-Nucleotide will be even more, and will be available to stabilize the unit in three dimensions. To extend a hydrogen bond to the point at which it becomes ineffective requires approximately 20 kJ/mol. The stabilization energy will need to be balanced by an increase in local disruptive forces within the DNA molecule, such as with bond lengthening or vibrations. Thus, the overall availability of energy to translate into local disruptions with be through the weakest links of the DNA strands, that is the hydrogen bonds. For the energy stabilization cited, approximately three hundred hydrogen links can be destabilized, which is more than sufficient to induce DNA transcription. To focus the energy available to separate the DNA strand and to prevent improper transcription, a promoter site located upstream to the activation site can be incorporated into the model quite nicely, as indicated in Figure 8 (a). Thus this approach is consistent with the reports of promoter box, and it is clear in this model, why it would be so vital to the proper operation of the DNA transcription process. The site may be integrated with the receptor when the hormone is inserted in the DNA chain. The promoter protein operates on steric hinderance and binding forces to maintain the integrity of the DNA strands, while the ionic-steroid connection process is underway. To further promote the strand separation, a downstream enhancement is shown in Figure 8(a) , which consists of a steroid hormone element that constrains the shape of the double strand separation, pushing it upstream. Thus, the opening will be larger promoting the entry of RNA polymerase. This works by reflecting the energy necessary to dissipate back to the upstream locale, preventing it from slowly dissipating. Indeed it has been indicated that such upstream promoters are apparent, and this explanation is consistent with those observations. To evaluate the separation profile induced by the Ion-Steroid-DNA (ISD) clamp, a model equation is utilized based on an approximate energy dissipation equation, a hyperbolic function, that assumes the dissipation in motion to the distance of the hydrogen will largely take place in the 200 base pairs beyond the initiation site, as indicated in Figure  8 (b). Further the bond distance increase in order to dissipate the energy stability induced by the ISD, is computed in Figure 8 (c) as proportional to the first derivative of the energy profile, and scaled to indicate an increase in length of the hydrogen bond. The effect of the upstream and downstream promoters to enhance the effectiveness of the ISD clamp is indicated. When the increase in hydrogen bond length is beyond a certain threshold, the RNA polymerase enzyme can gain access and begin the transcription process, essentially propagating the defect generated by the ISD clamp. Subsequently, regulation of DNA transcription will proceed along numerous paths described in the literature of protein interactions with DNA. During the DNA transcription process, there will be significant forces acting to enhance or disrupt the generation of mRNA. These forces are a function of the regulation proteins that are proportional to the concentration of the proteins in the system, and thus offer a mechanism by which to control the amounts of material necessary. To disrupt the process, interactions with the Ion-Steroid-DNA clamp is a target site, in order to rotate the calcium ion towards the phosphate group, away from the steroid hormone, which will result in a lost connection between the steroid molecule and the nucleotides, which will thereby shut down the process. Other forces include various ions lining the phosphate backbone that can disrupt the opening and closing of the strands. Proteins that interact with the DNA structure, the steroid molecule, and in particular the ionic connections, can also participate in the regulation of the transcription process. 
Pathway of Hormone Molecule Activation, Alignment, DNA Binding, Genetic Expression, Termination, and Release
Step Function 1 Entry of the steroid hormone molecule into the cell 2
Association of the steroid with the LBD of the receptor through hydrogen-bonding 3
Association of ion (Ca 2+ ) with steroid-LBD displacing most hydrogen bonding 4
Transport of hormone-Ca 2+ -LBD complex to DNA molecule 5
Alignment of Ca 2+ with two adjacent PO − 4 of nucleotides at steric binding site 6
Binding of Ca 2+ -steroid-PO − 4 complex to form DNA-steroid clamp 7
Release of LBD from steroid hormone-DNA complex 8
Binding of Ca 2+ -steroid-Phosphate complex at multiple adjacent sites 9
Association with RNA polymerase and initiation of separation of DNA strands 10
Regulated gene expression process while ion-steroid-DNA complex remains intact 11
Transition of Ca 2+ to PO − 4 releasing steroid from Ca 2+ complex 12
Termination of gene expression, closure of DNA strands by hydrogen bonding 13
Recycling, degradation, and exocytosis of Ca 2+ , steroid, nuclear receptor Table 2 : The main steps in the association of the steroid hormone molecule with the DNA molecule, including its interaction with the LBD of its receptor. The receptor is important to allow for time and structure to enable the association of the steroid molecule with the calcium ions that will permit its direct binding to the DNA molecule. There are other interactions that may be incorporated into this flow, such as the possibility for a DNA binding domain (DBD) that interacts with the DNA molecule in association with the LBD. In addition, there is the potential that multiple proximate sites of Ca 2+ -steroid-PO − 4 coupling would be required to induce normative gene expression.
Configurations of Ca 2+ along the DNA phosphate-deoxyribose backbone
In this approach, it is interesting to determine the interaction of adjacent calcium along the DNA backbone. It is first noted that the TATA Box configuration, which is commonly associated with gene expression, is feasible as represented in Figure 9 (a). The attachment points of the steroid hormone with the ion coupling element to the phosphate backbone is stable. Now other configurations are considered to determine if they are all stable, which if that is the case would question whether this new theory is reasonable. While the TATA box is feasible since there is separation of four base-pairing units between the binding of the steroid hormone, what about adjacent attachments: In Figure 9(b) , the result is shown if two steroid hormones were to bind next to each other, in this case AA both with binding to cortisol. It is seen that the ions repel, and the corresponding motion depends upon which one was positioned first in association with the PO − 4 ions. In addition, there is an out-of-plane motion of one of the hormone molecules, which indicates instability and release; thus this configuration is not feasible. In Figure 9(c) , the situation is shown if 5 consecutive steroid hormones, cortisol in this case, were to participate in binding in an ATATA configuration. However, it is seen that this configuration of multiple consecutive staggered corticosteroid hormones is also not feasible, as the Ca 2+ ions move away from the group because they are repelled due to the ionic charge of nearby ion groups. This result is consistent with the base sequences experimentally determined for transcription regulatory regions. Figure 9 : The feasibility for two configurations of binding is evaluated. In the TATA configuration with 2 base pair (bp) gap, the arrangement is feasible as the calcium ions are stable, securing the steroid hormone to the phosphate backbone. In the AA configuration it is noted that the adjacent Ca 2+ ions can not co-exist because of ionic repulsion, and in the TATAT configuration, it is not possible to load five Ca 2+ ions even in a staggered arrangement, because the repulsion of adjacent ions is still significant, driving the edge ions to other locations of the DNA strand.
Mg 2+ for ionic binding
The calculations and developments were performed for the calcium ion, but it is noted here that the magnesium ion may also be suitable for interaction. Calcium was selected because of its reserves are significant, it is large enough to permit multiple element interaction, the cellular pumps available to keep calcium at relatively low concentrations in the cell and thus enable its removal from the cell after gene expression, its lower hydrated radius than magnesium. However, magnesium ions also produce favorable energetic stabilization, a bit better than calcium and the size of the element is consistent with the other elements comprising DNA. Thus it is feasible that in addition to calcium, magnesium may participate in the transport and interaction of the steroid hormone with DNA. It is noted that other ions capable of a positive two charge are also feasible, such as Zn 2+ , although this ion may have another role to play in the interaction with the steroid hormone.
LBD Contaminants Preventing Gene Expression
It is shown in my earlier research [13] that disease symptoms, such as fever, are caused by the interference of alternate molecules to occupy the ligand binding domain of receptors, other than the intended normative molecule, which results in a lack of gene expression. This sets up a classic scheme of competitive inhibition in which the normative ligand molecule is not processed at the usual rate. For example, the molecule PGE2, a known pyrogen, occupies the LBD of the glucocorticoid receptor instead of cortisol. The energy level for the PGE2-LBD and the PGE2-Ca 2+ -LBD complex are more favorable than cortisol in occupying the glucocorticoid receptor. In this subsection, it will be shown that even though PGE2 is capable of occupying the LBD of GR, it is not capable of gene expression, after it is transferred to the DNA molecule.
The results for PGE2 are presented in Figure 10 . It is first noted in Figure 10(a) , that with the addition of the Ca 2+ ions to the LBD of the glucocorticoid receptor (GR) that is nominally reserved for cortisol, a significant reduction in the lateral spacing of the calcium ions results, as it is significantly less than that of cortisol, 16.279Å versus 12.366 A, which can also be seen in the electrostatic potential map of Figure 10(b) . Thus the match of electrostatic potential of the calcium ions with the phosphate ions of the DNA strand at A-T will not be as exact with PGE2 as it would be with the steroid hormone, such as cortisol. When the PGE2-Ca2+-LBD complex is presented to the DNA complex, the calcium ions will move towards the phosphate structures, away from the PGE2 molecule, which is unable to keep its association because of a lack of a ring structures, as with cortisol. Thus, the PGE2 molecule is only attached to a single phosphate -calcium association, and the remainder is left unattached, thereby preventing from enabling gene transcription. This result is indicated in Figure 10(c) , which is a slanted view upward of the association, and in Figure 10(d) , where the outward positioning of one chain of the PGE2 molecule is noted, and there is a lack of connection with the internal functional group, not hydrogen bonded. Thus, PGE2 is non-expressive and is thus a contaminant of the GR LBD. I have showed experimental data that would be in agreement with this result, and have shown the consequences in producing signs and symptoms of diseases. Figure 10 : For PGE2 within the LBD nominally reserved for cortisol. the calcium ions are at a smaller distance than that of cortisol due to only single ring structure as opposed to four for cortisol steroid, as indicated in (a), and noted in the electrostatic potential map, which although closer, is separated enough to permit some attraction to the DNA binding site. However, as noted in the slanted view of (c) and top-down view of (d), when the PGE2-Ca 2+ complex is integrated at the A-T DNA binding site, the calcium ions move towards the phosphate ions relatively easily, and do not carry the PGE2 molecule, which therefore becomes detached from the overall DNA complex, and thus does not engage in gene transcription.
Discussion
The structural organization of the nucleotide pairing, adenine -thymine and cytosine -guanine, in precisely the four-ring configuration of the steroid molecule is a profound result, as presented here for the first time. This may answer the foundational question as to why purine and pyrimidine were selected as the two bases for DNA: these base molecules together form three of the four rings of the steroid molecule, and the hydrogen bond achieves the fourth ring, when purine and pyrimidine are coordinated. Moreover, it indicates the direct interaction of the steroid hormone with the DNA molecule and would thus be indicative of the powerful effect that steroids have on gene transcription, and thus protein production. It indicates that the functionality of the steroid molecule continues beyond its insertion into the ligand binding domain, which is essentially a holding vesicle permitting the delivery of the steroid and its association with the calcium ion for presentation at the appropriate DNA binding site. DNA is thus essentially a series of slots, much like a receptor, which can accept steroid hormones to initiate and impart function. This work would appear to qualify as a discovery that the four-ring steroid structure is coded within each nucleotide pairing and that the missing third hydrogen bond of the A-T and T-A pairings is located. The missing link of the A-T and T-A base pairings is resolved as the third hydrogen bond results through its association with corticosteroids similar to cortisol that have a perfectly positioned oxygen group to achieve intermolecular hydrogen bonding with the available functional group of Thymine. This finding signifies strong evidence that the steroid hormone interacts directly with the DNA molecule, as this result can not be mere coincidence. Thus, cortisol-like molecules bind with the adeninethymine pair, but would have less affinity to bind to the cytosine-guanine pairing because there are already three hydrogen bonds present.
The purpose of the steroid molecule to attach to the DNA molecule appears to impart strength to the tenative hydrogen bonds of base pairs comprising the nucleotides, and would therefore be a prerequisite to gene transcription. The energy stabilization provided by the steroid-ion-DNA complex needs to be balanced by a destabilization of the DNA molecule, which is manifested by the lengthening of its internal hydrogen bonds, thereby permitting gene transcription.
Thus, it is possible to develop steroid therapeutics that can increase or decrease gene expression by modulating the strength though its association with the coupling mechanisms identified in this paper. For example, synthetic variations of the glucocorticoids, such as dexamethasone or prednisone, which have significant more activity than cortisol can be explained possibly by the positioning of its groups relative to an interaction with the functional group of the thymine base.
The ionic electrostatics are very important to this interaction of steroid and DNA, in particular the calcium ion, which as the positive charge, and the phosphate ion, as the negative charge. Note that the calcium ion has a charge of plus two, which will be exactly balanced by the minus one charge of the two adjacent phosphate groups. In this regard, the phosphate connection has an important role in gene transcription via hormones, in that it provides the docking anchor for the hormone molecule. The calcium ion has a critical adhesion and release responsibility, where it keeps the molecules in place for sufficient time to achieve transcription, but is itself removable to stop the transcription process. The calcium ion likely also assists in the nuclear translocation of the receptor from the cytosol to the nucleoplasm. Other ions with a positive two charge, such as magnesium, may also participate in this function of stabilizing the steroid hormone with the DNA Nucleotides.
The lack of gene transcription of the PGE2 molecule demonstrates that the calcium ion also imparts a protective filtering mechanism, where the rigid structure of the steroid molecule is required to prevent a collapse of the two calcium ions and thus an inability to achieve a bridging molecule from strand to strand of DNA. This effectively prevents unintended gene transcription. Alterations of the activity of the calcium ion and its interactions with either the steroid molecule, or the phosphate groups, are a consideration for synthesis applications.
In summary, this research article describes a fundamental result into the functionality of DNA and its interaction with steroid molecules and steroid hormones. By knowing how gene transcription is initiated and terminated through a steroid hormone, new synthesis strategies can be developed to offer significant solutions to resolve diseased states involving dysfunctional gene transcription, or to enhance function through specialized gene transcription. Moreover, analytic approaches to enhancements to normative situations are also possible in which the side effects of steroids can be minimized.
Methods
The above descriptions provide the basis for the common shape of a steroid molecule for each of the DNA nucleotide pairings, and the assignment of a class of steroid hormones to each of the nucleotide pairings based on the capability to produce a hydrogen bond with the unmatched functional group of thymine. The methods used in this analysis were as follows:
• Molecular Modeling: To build three dimensional molecular models and to evaluate the interaction of steroid hormones and nucleotides, the software program Avogadro was used. The Adenine and Thymine molecules were prepared with four nucleotides stacked, and the Cytosine and Guanine molecules were also prepared in a similar arrangement. For the steroid molecule, cortisol was selected as the hormone to evaluate. The amino acid residues of its ligand binding domain, including the α carbon, were positioned in proximity to the functional groups in accordance with the approximate layout presented in [15] , which used crystal studies for identification of the amino acid residues of the ligand binding domain of the glucocorticoid receptor. The force field MMFF94 [16] was utilized and an optimization program available in the software that minimizes the energy associated with the complex was used for deter-mining the bond length and the positioning of the chemical elements, including the functional groups of the ligand binding domain. The dimensions of the spacings were determined at the central location of the carbon, oxygen, hydrogen, nitrogen, calcium or phosphate element, depending upon whether it was the size of the ligand binding domain or the length of the hydrogen bonding. The optimization software program was then run to determine the optimal bond lengths and positioning of the elements. Calcium ions were added in the vicinity of high negative electrostatic potential and the software program was run to determine the optimal position. Hydrogen bonding length and the positioning of the alpha carbon of the amino acid residues comprising the ligand binding domain were measured. The cortisol molecule was brought in close proximity to the DNA complex and the optimization program was used to determine the lowest energy path enabling the transition of the calcium ions to associate with the phosphate groups, and the settling of the steroid structure into optimal position. Various initial conditions were evaluated.
• Interaction of Steroid Hormone and DNA Molecules: The molecular modeling software was used to determine the positioning of the cortisol molecule and the Adenine-Thymine nucleotide structures. First four pairings of A-T nucleotides were prepared. The software was run to determine the local positioning, which was sensitive to the initial starting point of the elements prior to the optimization routine, which converges to a local minimum. Some resetting of the initial conditions to different arrangements were made in order to arrive at a reasonable configuration of nucleotides. The cortisol molecule, and later the PGE2 molecule, were coordinated with the ligand binding domain consisting of amino acids of the glucocorticoid receptor, as well as two calcium ions, using previously described methods [13] . The cortisol molecule and the positioning of the calcium ions were then extracted from the LBD and placed in proximity to the DNA molecule. The software program was run to minimize the energy and after convergence was reached the routine was stopped and measurements were made. The same method was used for the PGE2 molecule.
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